












学校编码：10384                      分类号      密级       
学    号：200230011                  UDC                    
 
厦 门 大 学 




Synchronization Research on Underwater Acoustic Direct 
Spread Spectrum Communication System 
 
温 学 东 
 
指导教师姓名： 许 克平  教授 
专 业  名 称： 电 路 与 系 统 
论文提交日期： 2005 年  6  月 
论文答辩时间： 2005 年  6  月 
学位授予日期： 2005 年      月 
 
答辩委员会主席：           
评    阅    人：           


































































































Synchronization Research on Underwater 




Thesis for the degree of 














Thesis Supervisor：Prof.Xu Keping 












































































Underwater acoustic(UWA) channel is a complex time-，space- and 
frequency-variant channel，which is restricted by numbers of adverse factors，
e.g. narrow band，high ambient noise，strong multipath interference，lasting 
transmission delay and so on. Therefore，it is difficult to realize long-range 
underwater digital communication. 
Underwater acoustic direct sequence spread spectrum(DS-SS) has strong 
anti-noise and anti-multipath interference immunity. Currently， it is an 
important application in long-range UWA military communication. 
In this thesis，synchronization acquisition on underwater acoustic DS-SS 
communication is researched, and it is crucial and difficult. Under the 
background of submerged noise, because code and carrier wave phase is 
uncertain, so it is difficult to increase Signal-to-Noise Ratio(SNR) by 
correlation detect, uncorrelated detect must affect synchronization acquisition 
character.  
As mentioned above，the research introduces modulated 2DPSK signal by 
Barker code as synchronization signal. How to distinguish processed carrier 
wave and baseband by correlation in misty phase circumstance. Proving by 
experiment, this method has many virtues, such as quick acquisition and 
strong robust, and it is an excellent and easy realization technologies in UWA 
DS-SS communication system.  
Firstly, the thesis introduced theory of spread spectrum communication 
and correlation characteristic of direct sequence spread spectrum. Secondly，
the thesis introduces synchronization acquisition way and tracking principle，
and analyzes acquisition capability and tracking trait. Eventually，the thesis 














and experimental results in the cistern. Resulted from the analysis based on a 
lot of experiment, it is no doubted that this scheme can capture and detect 
synchronization signal rapidly，and solve synchronization acquisition of UWA 
DS effectively. 
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